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Background: Persons with dementia might have considerable difficulties in using an ordinary telephone. Being
able to use the telephone can be very important in order to maintain their social network, getting stimulation and
for reaching help when needed. Therefore, persons with dementia might need an easy-to-use videophone to
prevent social isolation and to feel safe and independent. This study reports the evaluation of the usability of a
touch-screen videophone mock-up for persons with dementia and their significant others.
Methods: Four persons with dementia and their significant others tested the videophone mock-up at a living
laboratory. In order to gain knowledge of the participants’ with dementia ability to use their own computers and
telephones, interviews and observations were conducted.
Results: Overall, the participants had a very positive attitude towards the videophone. The participants with dementia
perceived that it was useful, enjoyable and easy to use, although they initially had difficulties in understanding how to
handle some functions, thus indicating that the design needs to be further developed to be more intuitive.
Conclusions: The findings suggest that the videophone has the potential to enable telephone calls without assistance
and add quality in communication.
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It is well-known that persons with dementia are likely to
have considerable difficulties in using communication
technology such as an ordinary telephone or cell phone
[1-3]. Being able to use the telephone can be very im-
portant for many purposes such as maintaining social
networks, getting stimulation, and for reaching help
when needed [2,4]. The importance of developing user-
friendly and less complex communication technology for
persons with dementia has been increasingly recognised
[4-6]. In the last decade various communication technol-
ogy solutions such as easy to use telephones or computer-
aided telephone systems [5,7-9] have been developed to
support persons with dementia in using a telephone on* Correspondence: inga-lill.boman@ds.se
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unless otherwise stated.their own [10]. However, when designing for persons with
dementia, it is important to consider the users’ increas-
ingly limited ability to learn how to use new things [1]. Re-
search has suggested that the process of learning how to
use a piece of technology in persons with dementia is in-
separable from the very use of it [6]. To facilitate introduc-
tion of new technologies, it is important that the design is
user-friendly, intuitive, familiar, and as similar as possible
to what the user is familiar [6,11].
Persons with dementia might not only have difficulty
handling an ordinary telephone; they might also have
difficulty visualising the person they wish to talk to when
she or he is not present as well as to hear, interpret, and
understand what is said in the conversation [12,13]. More-
over, talking on the telephone might be experienced as an
abstract action that makes it difficult to relate to the per-
son spoken to [2,3]. Therefore, a videophone might be an
appropriate communication tool for persons with dementia
to help them demonstrate their ideas and to understandLtd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
Table 1 Demographics of the participants with dementia
and their significant others
Participants Age Occupation Time since
dementia
diagnosis
1. Ingrid 66 Retired (preschool teacher) 6 years
Ingrid’s husband 67 Semi-retired (engineer)
2. Sven 74 Retired (clerk) 3 years
Sven’s daughter 43 Rehabilitation counsellor
3. Maria 71 Retired (teacher) 4 years
Maria’s friend 69 Retired (librarian)
4. Arne 69 Retired (constructor) 6 years
Arne’s wife 72 Retired (administrator)
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body language, and to feel safe and secure [9] while they
interpret the other person’s message [14]. Earlier research
has emphasised the importance of developing communi-
cation technology for persons with dementia for maintain-
ing the social network and for reaching help when needed
[4,10,14-16]. To address this need, the researchers set out
to develop an easy-to-use videophone based on the princi-
ples of Inclusive Design that includes the target user in
the design process [17]. The method comprises four
phases. The first three phases have been reported in two
earlier articles [1,12]. First, the need of a videophone and
the users’ potential for managing a videophone was exam-
ined. This led to detailed identification of cognitive, phys-
ical, and psychosocial challenges that persons with
dementia are likely to have when using an ordinary tele-
phone or videophone. The researchers also investigated all
similar products available at that time, and they found that
none of them was sufficiently easy to use and none met
the requirements of persons with dementia. Based on this
finding, a requirement specification was formulated [1]. In
the next phase, a design concept was developed that was
evaluated in focus groups of persons with dementia, their
significant others, and professionals. The focus groups
were also conducted to gain a better understanding of the
users’ actual need for a videophone. The findings showed
that it is important that the videophone is flexible and
easy to use and understand, and it should not be identified
as an assistive technology. Moreover, the videophone was
acknowledged to have potentials to enable calls without
assistance and add quality in communication. There was
one evident difference between the viewpoints of the three
different samples in the focus groups. The significant
others wanted to be able to monitor the persons with de-
mentia when they were away from home in order to check
that everything was well; however, the persons with de-
mentia explicitly underscored that they did not want to
be monitored. The professionals acknowledged the eth-
ical aspects of tracking and monitoring persons with de-
mentia, and they pointed out that it is important that
technology is not misused [12].
Subsequently in the fourth phase, a mock-up of the
videophone was developed. This article presents the
first evaluation of the usability of that mock-up. Usabil-
ity is defined as how efficient the mock-up was to support
the participants with dementia to carry out the required tasks
in the test [18].
The aim of this study was to evaluate the usability of a
videophone mock-up for persons with dementia and
their significant others. Two questions were formulated:
1. How did the participants perceive that the features of
the videophone mock-up could support them to
carry out the required tasks in the test session?2. How did the participants perceive that the features of




Persons with dementia and their significant others were
recruited through an investigation memory unit. Potential
participants were invited by telephone and by a letter with
information. Inclusion criteria were: being diagnosed with
dementia; being able to participate in the combination of
interviews and observations; being willing to test the
videophone mock-up in a living laboratory at the Royal In-
stitute of Technology; and being a significant other willing
to participate. The persons with dementia chose signifi-
cant others; they could be a relative or a close friend that
had good insight into the everyday life of these persons.
After persons who agreed to participate gave their verbal
consent and times were scheduled for an initial interview,
an observation session was scheduled at home and a test
of the videophone mock-up at the living laboratory was
scheduled. If the participants wanted help to book a taxi
to the test session, the researchers provided assistance.
Four persons with dementia and their significant others
were included in the study (see Table 1 for demographics
of the participants with dementia and their significant
others).
The design concept
Initially, a first preliminary design concept was devel-
oped in collaboration with two master students. The it-
erative process was then continued, and new versions of
the design concept were developed based on the require-
ment specification that was formulated in our first study
of the videophone [1] and with continuous discussions
in the research group. The final design concept had a
touch screen with pictures present on the screen, a cam-
era on the top of the screen, a support holder to keep it
standing, and a handset. In order to make a call, the user
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automatically show the contact list. To make a call, the
user should press the picture of the contact that he or
she would like to call. For incoming calls, visual feedback
is given on the screen with a picture and name of the
caller. In order to answer, the user has to pick up
the handset to receive the call. During the video chat, the
screen will only show the video of the person that the user
is talking to. To finish the call, the user has to hang up the
handset. The video call will automatically shut down if the
user forgets to hang up.
The mock-up
When the mock-up was to be set up, the findings from
the focus groups [12] provided insight on how this
should be done. For example, the participants recom-
mended that the SOS button on the top of the screen
should be an icon in the contact list in order to be easier
to find and use. Furthermore, they recommended red
frames around the SOS-icon and the icon for one se-
lected person whom the user would likely call if they
needed help in a situation that was not an emergency.
The participants in the focus groups had different opin-
ions on whether there should be a handset. Therefore,
the decision was made to have a handset, but it was also
possible to use the mock-up without using the handset.
The mock-up needed to have three functions: receiving
a call, making a call to a person on the contact list, and
an emergency call.
In order to handle video calls and conversations, an
iMac computer was connected to the Internet and a
video chat programme. Initially, an Android solution
was used but the sound quality failed. This concept was
aborted because it would be too time-consuming and
expensive to make it workable. Instead the “bricks” wereFigure 1 The videophone mock-up.used as they were easy to assemble in the iMac environ-
ment by using the Apple Script facility. The “bricks” also
made it possible to control many of the standard pro-
grammes on the Mac. The keyboard, the mouse, and all
the cables connected to the computer were hidden, so
that the participants saw a 21.5 inch screen and a hand-
set to listen to and speak through. Since the iMac does
not come with a touch screen, an add-on screen was
placed on top of the original screen. Because of that, the
pictures were not as bright and sharp as they would have
been on a regular touch screen (see Figure 1).
Ethics
The study was approved by one of the Regional Ethical
Review Boards in Stockholm, with journal number 2010/
1674-31/5. The participants received oral and written in-
formation about the study and both the persons with de-
mentia and their significant others gave their written
informed consent. Participation in the study was volun-
tary and all participants were assured of confidentiality.
The participants’ names are fictitious.
Procedure and data collection
This study had a qualitative case study design with inter-
views and observations [19].
Preparatory, interviews and observations in the home
The data collection started with an interview with the
participants with dementia and, if possible, also with a
significant other in the participants’ homes after receiv-
ing their written consent. The interview with the partici-
pant with dementia was based on an interview guide
[20] focusing on the participants’ experience of difficul-
ties using their ordinary telephone, cell phone, and com-
puter, if they had one, and how they responded to these
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ences of having used Skype and a touch-screen display.
To facilitate the interviews, everyday language was used,
and the questions were adjusted to each individual’s
situation.
Immediately after each interview, the participants’ with
dementia ability to use their own telephone, cell phone
or computer was assessed using the observation-based
Management of Everyday Technology Assessment,
META [21]. The META consists of 10 skill items asses-
sing observable performance skills when using everyday
technology. The participants’ use of their own everyday
technology was observed and scored on the performance
skill items using a three-category rating scale: (3 = no
difficulty, 2 =minor difficulty, and 1 =major difficulty).
Each participant with dementia was observed and
scored on the management of two or more telephone-
related items. For example, they made a call to the re-
searcher with their own cell phone (the researcher had
written down her cell phone number on a note) or dem-
onstrated that they were using their computer. The
tape-recorded interviews and observations were con-
ducted by two trained research assistants and the ses-
sions varied between 1.5 and 2 hours. The interview
with significant others focused on how they perceived
the participants with dementia had managed to use their
ordinary telephone, cell phone, and computer, and if
they themselves had used Skype and a touch-screen dis-
play. Ingrid’s and Arne’s spouses were interviewed dur-
ing the home visit, while Sven’s daughter and Maria’s
friend were interviewed in the living laboratory.
User testing of the videophone mock-up at the living
laboratory
The next step was to test the mock-up. All test sessions
were conducted at the Royal Institute of Technology’s
living laboratory which is built as a self-contained apart-
ment and gave the participants a feeling of being in a
home rather than in a laboratory. The usability of the
videophone mock-up was examined by using observations
and interviews. An interview guide was developed for the
test session [22]. Questions were asked on satisfaction
with the mock-up and the design, and how easy the fea-
tures were to use and understand in order to carry out the
required tasks. In order to evaluate the features and the
reliability of the mock-up and plan, the test procedure,
and the filming during the test session, a pilot test was
first conducted with two older adults without dementia.
After the pilot test, some amendments in the interface
were made; for example, the telephone number to SOS in
the SOS-icon in the contact list was removed because the
participants considered it confusing.
The test sessions lasted between two and three hours,
including a coffee break. The first author (I-L.B.) was thetest leader. The second author (S.L.) was responsible for
the mock-up set-up; if any problems occurred during
the test, he tried to solve them while underway. Two re-
search assistants took care of practical matters: filming,
audio-taping, and handling the mock-up. The partici-
pants with dementia were filmed and tape recorded dur-
ing the test session. After each test session, the first two
authors and the assistants reflected on the test session,
embracing immediate suggestions for improvements of
the mock-up. The reflections were also tape recorded.
The test procedure in each session consisted of six parts.
First, the second author (S.L.) took a picture of the partici-
pant with dementia and her/his significant other and
uploaded the pictures to the videophone’s contact list and
their names were added. The pictures were instantly chan-
ged as new participants with dementia entered with their
significant others. After that, I-L.B. presented the purpose
of the study and gave a brief explanation of how the test
would be conducted and assured herself of the partici-
pants with dementia and the significant other’s compre-
hension. In the next step I-L.B. showed how the features
of the videophone worked and the participants could fa-
miliarise themselves with it for a short while. After that S.
L. and the significant other went into a room nearby in
order to make and answer videophone calls using a com-
puter with a videophone programme, a camera, a speaker
and a microphone. Next, the test session started. The par-
ticipants with dementia were asked to carry out three dif-
ferent tasks: first, to make a videophone call to their
significant other; second, to answer videophone calls from
their significant others; and third, to make a call to the
SOS (the mock-up was not connected to the SOS). The
participants with dementia were encouraged to think
aloud and verbalise their thoughts while performing the
tasks focusing on the difficulties and problems that were
encountered. In order to test if the interface of the video-
phone was easy to understand and use, the participants
with dementia did not receive any further instructions on
how to perform the tasks. I-L.B. took an observational at-
titude. However, if it was obvious that the participant with
dementia, for example, did not know how to make a call
or expressed a need for help, support was given, first as
verbal guidance and second as a demonstration, if neces-
sary. Finally, the participants with dementia were inter-
viewed about the functions of the videophone, for
example, if they preferred to use a handset, how they
would prefer to turn on the videophone, and to end a call.
The participants with dementia were encouraged to ex-
press their honest opinions and not hold back anything to
please the researchers.
Data analysis
The recorded interviews were transcribed and the video-
taped sequences were transformed into text with detailed
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author listened through the digitally recorded test ses-
sions, watched the films, and read through the text several
times in order to gain a good comprehension of the con-
tent. Thereafter, the text was coded by using a content
analysis approach [23]. Examples of codes were: “possible
to adjust individually”, “contact list”, “solution for bright
light”, and “handset or not”. The codes were given names
close to the participants’ own wording. As the analyses
proceeded, they were compared and merged with codes
from all four test sessions and participants. This meant
that codes with similar content were merged into categor-
ies. To make sure that the categories were grounded in
data, they were compared with data from the test sessions.
The emerging findings were critically examined through-
out the process by the last author (L.N.) and the third au-
thor (S.S.) in order to check the relevance and validity of
the findings.
To complement the data from the test sessions, the
META provided information about the participants’ with
dementia performance skills using their own ordinary tele-
phone, cell phone, and computer. This added information
about their overall ability to use information and com-
munication technology, ICT. The META items “Turn a
button or knob in the correct direction” and “Follow in-
structions given by automatic telephone services and
answering machines” were not applicable and therefore

















Ingrid Cell phone/answer 3 2 1
Cell phone/call 3 1 1
Sven Cell phone/answer 3 3 3











Computer/e-email 3 1 1







META =Management of Everyday Technology Assessment (Malinowsky et al. [20]).
na = not applicable. 3 = no difficulty, 2 = minor difficulty, 1 = major difficulty.
*Sequential order of the items: from easiest (Identify and separate objects) to mostThe results from the META provided individual maps
of how they managed the action skill items when using
ordinary ICT, and these were used to compare which ac-
tion skills that were needed to handle the videophone
mock-up.
Results
First, the results from the interviews and observations of
the participants with dementia and their significant
others are presented as four cases. Thereafter, the find-
ings from the test sessions are presented in relation to
the three research questions.
Cases
Case 1
Ingrid lives with her husband in a terrace house (see
Table 1), and he is included as her significant other in
the study. Ingrid reported that she avoids using the tele-
phone as she has word-finding difficulties, has difficulty
in expressing herself verbally, and has problems under-
standing what is said in a conversation. She answers the
telephone only if she is alone at home. Ingrid needs help
to dial telephone numbers and her husband makes all
telephone calls to authorities or health care providers.
She has a red cell phone that she favours because she
likes its appearance, but she almost never uses it. Ingrid’s
husband has written down his mobile number on the lid





















na 1 3 na 2
1 1 3 na 1
na 3 3 3 3
1 1 2 na 1
3 3 3 3 1
3 3 3 na 3
na 2 3 na 2
3 3 3 na 2
na 3 3 na 1
3 2 3 na 2
na 2 2 na 3
3 2 3 3 1
difficult action skills. (Identify information and respond adequately).
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the text and voice message functions in her cell phone.
When Ingrid worked six years ago, she used a computer
but she does not now. Sometimes she spends time be-
side her husband when he is searching the Internet for
trips that they plan to do. Ingrid has never used a touch-
screen technology and her husband says that she is not
interested in using Skype even though she could talk to
her son who lives abroad. According to the META ob-
servations, Ingrid has difficulties in knowing how to
make and answer a call with her cell phone. For ex-
ample, she has serious difficulties to identify and choose
correct functions in the cell phone, to perform actions
in a logical sequence, and to dial a telephone number
(see Table 2).
Case 2
Sven is divorced and lives alone in his apartment (see
Table 1). He makes telephone calls mostly to his daugh-
ters and sometimes to neighbours and old friends. He
has close contact with his two daughters, and one of
them is included as his significant other in this study
(see Table 1). Sven does not remember telephone num-
bers and relies on a telephone book. He prefers to use
his stationary telephone at home because it is much eas-
ier to find than to use the portable telephone. Sven has a
cell phone that he says he benefits greatly from, although
he experiences some problems; for example, he cannot
use pre-programmed telephone numbers and every time
he is going out he tries to remember to bring a note
with the daughters’ numbers. Sometimes he is able to
find a daughter’s telephone number that is stored in the
cell phone function’s “latest call”. Sven also has problems
to remember where he has left his cell phone. He cannot
use the text and voice messaging service in the cell
phone. Sven has never used a computer, Skype or touch-
screen technology. According to the META observations,
Sven has serious difficulties to manage his push-button
telephone and cell phone. For example, he has major diffi-
culty to identify and separate functions, perform actions
in logical sequences, dial a telephone number, choose a
correct command, identify information, and respond ad-
equately when he makes a call with his cell phone (see
Table 2).
Case 3
Maria lives alone in her apartment (see Table 1). Maria
has many friends and one of her closest friends is in-
cluded as her significant other in this study (see Table 1).
Maria has a stationary telephone, a portable telephone,
and a cell phone. She tries to keep track of the portable
telephone and the cell phone. When the telephone rings
she tries to find it, but very often the answering machine
starts before she finds it. Maria remembers the numbersto her significant other and friends whom she talks to
every day. If she is going to call someone else, she will
have to look in the telephone book in her cell phone.
Maria cannot use the text and voice message programme
in her cell phone. She uses the computer for e-mailing,
Facebook, and to check her bank account. Maria has a
person that takes care of her private financial economy.
She has used touch-screen displays in the hospital, but she
has never used Skype. According to the META observa-
tions, Maria had some difficulties to make a call with her
cell phone and to send an e-mail from her computer (see
Table 2).
Case 4
Arne lives with his wife in an apartment (see Table 1)
and she is included as his significant other in the study.
They have two stationary telephones at home. Arne an-
swers the telephone if he is alone at home. Arne’s wife
makes all telephone calls to authorities and health care
providers, but he participates via the other telephone so
he can interfere if he wants. Arne has an old cell phone
(approximately eight years) which is very important to
him. If Arne wants to call someone, he uses his cell
phone, i.e., not the stationary telephone. He uses pre-
programmed numbers in his cell phone, but he cannot
use the text and voice message programmes. He also
uses the cell phone to see what time it is. Arne has never
used Skype or a touch-screen display. According to the
META observations, he has some difficulties to use his
cell phone and computer. For example, he has difficul-
ties to choose correct buttons and perform actions in lo-
gical sequences when making a call with his cell phone
and also when trying to find a number in the telephone
book in his cell phone and a document in his computer
(see Table 2).
Participants’ with dementia views on the videophone
mock-up
Question 1. How did the participants perceive that the
features of the videophone mock-up could support them to
carry out the required tasks in the test session?
The first time the participants with dementia should try
to use the mock-up, they had difficulties to understand
how to start to use it and to answer and end calls. In
order to make it clearer how to start to use the mock-
up, the participants with dementia were informed that
they could use the handset or tap the screen. Sven,
Maria and Arne chose to tap the screen, and Ingrid
chose to use the handset. Moreover, it was not easy to
understand how to answer a call. The observations
showed that most of the participants with dementia did
not know how to carry out this operation when they
used the mock-up in the first task, and they had to ask
how it should be done. Ingrid used the handset to make
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thought that the dialling function was in the handset
and she did not know how to proceed. The first author
showed her how to use the contact list and the next time
when she made a call she carried out the operations in-
dependently. Ingrid said that she appreciated that mak-
ing a videophone call required a minimum number of
steps. Arne was the only participant who spontaneously
tapped the picture of his wife on the screen in order to
make and answer calls. Ingrid pointed out the import-
ance of receiving feedback when an action has been
done, for example, when a call is connecting. Sven said
that it could be useful to receive both visual and audio
feedback.
Furthermore, it was not clear how to end a call, and
most of the participants with dementia asked how they
should do this. They were asked how they would like to
end a call, and then all of them tapped the screen spon-
taneously in order to end the call. In order to make it
clearer how to end a call, Ingrid’s husband suggested a
red button with some pressure resistance. Ingrid liked
his suggestion since a button gives clear feedback that
an action has been done. However, Arne did not want to
have buttons, and he said that it would be easiest to use
the handset to end a call. But after some time, he chan-
ged his mind and said that it was easier to tap the pic-
ture of the person that you are talking to and draw it
into the corner of the screen so that the picture disap-
pears. Sven said that if he used the handset, it would be
necessary for him to have a voice message to remind
him to hang up the handset to end the call.
However, the next time, i.e., in the second task, they
could carry out the tasks without difficulty.
Technical problems
Sometimes there were technical problems during the
test session, and the participants with dementia could
see a video of themselves in the left corner on the
screen. We had decided not to use this function which is
common in standard video communication programmes,
but sometimes it still appeared; every time it happened,
the participants with dementia got confused and asked
why they suddenly could see themselves on the screen.
Question 2. How did the participants perceive that the
features of the videophone mock-up could meet their
requirements?
Overall, the participants were satisfied with the features
of the videophone mock-up. One of the significant
others said: “The mock-up looks like Skype but it is
much easier to use”. However, they also asked for other
solutions as well as the possibility to adjust the video-
phone individually. All participants said that they would
like to have the videophone at home. However, Arnesaid that it is difficult to point out the gains of the video-
phone before you have used it in real life. They said that
being able see each other made it easier to find topics
for conversation. Sven, for example, said that it was
funny and exciting that the person you talk to can see
you in your own environment and perhaps that would
help you to come up with something more that you
would like to talk about. Moreover, Maria said that video
communication provides more stimulation than a regu-
lar telephone call. She stated: “The videophone feels
meaningful and fun. There are other things that are use-
ful, but the videophone also feels good”. Moreover,
Ingrid’s husband pointed out that if the person with de-
mentia can handle a call independently without being
afraid of making mistakes, he or she may feel competent
and enjoy using the videophone. Moreover, he said that
if Ingrid had a videophone she might regain the joy of
calling her friends again.
Options:
Adjust individually The participants with dementia
pointed out that it should be possible to adjust the fea-
tures of the videophone to each individual’s needs and
wishes. For example, Sven pointed out that it is import-
ant that the user can adjust the volume and select a ring
tone that is familiar. Maria expressed a need to call per-
sons without using the video technology. She was com-
fortable with using the contact list in her mobile phone;
therefore, she said that it could be a good idea to have a
picture in the contact list containing a dialling function.
Furthermore, she would like to have a picture in the
contact list containing an address book. However, the
other participants with dementia pointed out that it
must be possible to see all contacts on one page on the
screen because it is too difficult for persons with demen-
tia to select a contact from a list.
Auto-brightness During the test sessions we had some
problems with the light in the test room nearby, where
significant others and S.L. operated the communication
with the participants with dementia. It was difficult for
the participants with dementia to see the video on the
screen, i.e., their significant other, as he/she should be,
because the test room was either too dark or too bright.
When it was too sunny we had to close the curtains and
set up a lamp behind the mock-up; when it was too dark
the lamp was turned on.
Handset The participants with dementia agreed that it
should be possible to have a handset if this was the best
solution for the user. Sven said that he would like to
have a handset because he was used to it. He said that
he would probably look for a handset even if he had
chosen not to have one. Ingrid thought that it was more
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handset could be useful if you want to talk in privacy or
if you have hearing problems. Based on the difficulties to
know how to handle the handset that we observed, it is
obviously important that the hanging up function for the
handset is clear and intuitive and that the videophone
could give feedback if something goes wrong.
Contact list Ingrid said that the contact list with the
picture dialling function was easy to use. However, Arne
had some ideas about how the contact list could be im-
proved to be easier to use. He said that having a red
frame around both the SOS picture and the picture of a
significant other could be confusing. Arne suggested that
the red frame should only appear around the SOS pic-
ture. Instead, the frame around one of the significant
others could be green he said. Moreover, he suggested
that the SOS picture should be a little bit bigger than
the other pictures in order to prevent the user calling
SOS by mistake.
Call history log Maria wanted to have a function that
she could use to check her most recent calls in order to
find out if she had called someone or not. Arne assumed
that a log or a voice message that could tell the user if
he or she had made a call recently could be useful. Some
of the significant others also expressed a need for a log,
and one of them wanted the possibility to tape record
the conversations so that he could check on them later.
Camera Ingrid pointed out that it is important that the
user can choose when he or she would like to use the
camera. But Sven said that it could be too difficult for
the persons with dementia to remember how turn the
camera off. He said that it would be easier to use the or-
dinary telephone when the user did not want to use
video technology. Some of the significant others sug-
gested that instead of turning the camera off, it should
be possible to choose to have a still picture on the
screen. Sven’s daughter mentioned that it could be too
difficult for Sven to remember to turn the camera on
and off, and she said that her father first of all needed a
telephone with a picture dialling function.
Size The participants with dementia said that the size of
the videophone mock-up was big, but only two of them
said that it was too big.
Touch screen The participants with dementia said that
it was easy to learn how to tap the touch screen. But
Ingrid’s husband thought that it could be more abstract
to learn to tap a screen in order to end or make a call.
He said: “Even if we think it is easy, it is new learning
for the persons with dementia”.Voice message Ingrid and her husband as well as Sven
expressed that they would like to have a voice message
and a picture on the screen of the person that is calling
when the videophone is ringing. Sven’s daughter said
that a voice message is better than a text message since
the latter could be very stressful to persons with demen-
tia. Sven had difficulties to understand text messages
which resulted in feelings of stress; every time that he
was stressed he lost control and made several mistakes,
she said.
Results of the observational META assessment
The META items “Identify information and respond ad-
equately” and “Identify and separate services and func-
tion” were the most difficult items to manage when the
participants with dementia used their own cell phone,
but this was not observed to be difficult when they used
the videophone mock-up once they had understood how
to use it. Ingrid and Sven had problems to manage
phone numbers when they used their own cell phone;
when they used the picture dialling function in the
videophone, they did not need to manage numbers. In-
grid said: “It was very easy to just tap the picture when
you would like to call someone and you do not need to
remember the number”. For a description of the META
results see Table 2.
Discussion
The findings from the test sessions showed that the
videophone mock-up was perceived as easy to use when
making and answering phone calls, after once having
understood the basics. Moreover, the participants with
dementia thought that it was enjoyable to use and all
participants said that they would like to have the video-
phone at home if it was possible.
However, the design of the videophone was not yet op-
timal, even if the design process had been carried out ac-
cording to the inclusive design approach [17]. The needs
of the target group had been well documented in the
form of a requirement specification and a design con-
cept that had been evaluated using focus groups with
health care professionals, persons with dementia, and
their significant others [1,12]. There were some chal-
lenges translating these requirements into technical
functions in the videophone mock-up. Therefore, the de-
sign of the videophone had flaws and sometimes tech-
nical problems occurred that caused confusion for the
participants with dementia. Moreover, the design did not
provide information on how to make and answer a call.
The participants with dementia had difficulties to know
how to do this, and thereby guidance was necessary.
There are researchers who argue that persons with de-
mentia should not be involved too early in the develop-
ment process of new technology, since exposure to
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failure and disappointment [24,25]. This risk has to be
taken into consideration in relation to the results that
can be achieved if the target group is not involved in
user tests [5]. A decision was made to do the testing in a
laboratory setting in order to be very clear that the prod-
uct was not yet ready for use in the home. Albeit facing
some problems in the test sessions, the participants with
dementia strongly expressed positive feedback and ap-
preciation of being involved. However, it is important
that new technology is reliable and works as expected
when actually put to use in real life situations; if not, it
could have a negative influence on the willingness to use
the product even if it would be improved [25].
The participants made some suggestions for improve-
ments on the videophone. They pointed out that the de-
sign should have a flexible design that is easy to adjust
to each user’s needs, habits, interests, and abilities. If the
videophone has a flexible design, it could also be useful
for other groups, for example, people with brain injuries
and older adults. However, if it has too many optional
functions, it may be difficult for the users and their signifi-
cant others as well as for therapists who prescribe assistive
technology to identify and choose which functions are
needed to make individual adjustments [26,27]. Therefore,
it is important that the videophone is easy to customise
for individuals and their changing needs in order to facili-
tate its use [12].
Interestingly, the participants with dementia knew in-
tuitively how to tap the touch screen. However, it is not
known if they would have remembered how to do it
later on. Other studies have found that persons with de-
mentia almost always can use touch screens [4,28,29].
Touch screens seem to provide a direct sense of feed-
back and affordance so that persons with dementia can
use them independently or with encouragement and ap-
propriate prompting [4], suggesting that our design con-
cept based on a touch screen is a promising one.
The picture dialling function was perceived as very easy
to use according to the participants with dementia, as they
did not need to remember, retrieve or dial telephone num-
bers. This is in accordance with a study of the COG-
KNOW Day Navigator which was equipped with a picture
dialling function and was perceived as helpful by the per-
sons with dementia who participated in the study [5]. Fur-
thermore, Perilli and colleagues [9] found that pictures
could help persons with dementia recognise persons that
they would like to call more rapidly and with more cer-
tainty. Moreover, our findings exemplify that the partici-
pants with dementia spontaneously could express how the
design of the videophone could be improved. Interestingly,
one of them tried to find a solution for how to finish a call,
and he was able to verbalise his ideas. In the literature it
has been pointed out that persons with dementia mightneed extended time to assimilate impressions, and they
often have difficulties to express their needs and verbalise
ideas due to working memory impairment [2,4]. Ac-
cordingly, testing must be adjusted to the participants’
with dementia prerequisites, and our set-up of test ses-
sions seemed to provide the necessary circumstances for
participants with dementia to reflect on their experiences
and give creative suggestions for the tested product.
The participants with dementia underscored that they
wanted to decide if the camera should be used during
the video call. In an earlier study within this design pro-
ject, the participants with dementia also emphasised this
issue, while the significant others wanted to monitor the
person with dementia in order to check that everything
was well. Moreover, one of the significant others wanted
to have the possibility to tape record the conversations
so that he could check on them later [12].
This points out a dilemma in the situation where sig-
nificant others often have worries about the person with
dementia; therefore, they would like to use a home mon-
itoring system in order to check that everything is okay.
Systems for monitoring might have important benefits
for emerging situations and increase safety and security
to support persons with dementia to stay independently
in their own homes [30]. However, when technology is
brought in as support in everyday life for persons with
dementia and their significant others, it is important not
to misuse technology, and the ethical aspects should al-
ways be acknowledged [31,32].
There are several ethical and methodological aspects
to consider when involving persons with dementia in re-
search [33]. The participants with dementia in this study
participated together with their significant others, and it
was important to find appropriate ways to collect data
so that the information gathered represented the view of
the persons with dementia and not only the opinion of
their significant others [5]. A strategy in this study was
to try to establish a good relationship, create a relaxed
atmosphere, and be responsive to the participants’ with
dementia reactions. If the participants with dementia ap-
peared uncertain during the test session, the researchers
assisted him or her to feel more comfortable. For ex-
ample, if the participants with dementia did not know
how to carry out a task, the first author showed each
step; after that assistance, the participants with dementia
performed the operations. If the participants with de-
mentia needed more support, the steps were shown
again and guidance or prompts were given. Moreover,
adequate time allowed the participants with dementia
the possibility to reflect on each question at their own
pace and some questions were repeated or reformulated
to ensure that they were understood. However, there is a
risk that the participants in this study wanted to give
positive feedback on the videophone mock-up in order
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underscored that the goal was to receive as many critical
reflections as possible in order to develop a videophone
that is easy to use by persons with dementia.
Conclusions
In summary, the videophone mock-up was generally val-
ued as being enjoyable to use. The META assessments
showed that the participants with dementia had difficul-
ties to use their own computers and telephones. How-
ever, these difficulties were not observed when they used
the videophone mock-up. Most of the features of the
mock-up were well understood and easily used during
the test, partly guided by the test leader. However, it was
not clear how to start to use the videophone, i.e., to
make, answer, and finish a call, and the participants with
dementia needed guidance. This indicates that the de-
sign needs to be further developed in order to be easy to
use for persons with dementia. Nevertheless, the joy of
being able to use the videophone seemed to be so strong
that this balanced the difficulties. Moreover, the partici-
pants with dementia were satisfied with the features of
the videophone, but they also made some suggestions
for improvements.
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